Bone morphogenetic protein 2 promotes osteogenesis of bone marrow stromal cells in type 2 diabetic rats via the Wnt signaling pathway.
Type 2 diabetes mellitus impairs osteogenesis in bone marrow stromal cells (BMSCs). Bone morphogenetic protein 2 (BMP2) has been extensively applied for bone defect restoration and has been shown to activate the Wnt signaling pathway. The objective of this study was to investigate the effects of BMP2 on the cell proliferation and osteogenesis of type 2 diabetic BMSCs in rats and explore whether BMP2 induced osteogenesis via the stimulation of Wnt signaling pathway. The cell experiments were divided into DM (diabetic BMSCs), BMP25 (induced with 25ng/ml BMP2), BMP100 (induced with 100ng/ml BMP2) and BMP25 +XAV groups. All cells with or without the different concentrations of BMP2 were cultured under the same experimental conditions. The in vitro results indicated that BMP2 enhanced cell proliferation by 130%-157% and osteogenic differentiation by approximately two-fold in type 2 diabetic BMSCs. The expression levels of β-catenin, cyclin D1, Runx2 and c-myc related to the Wnt signaling pathway were also upregulated from 180% to 212% in BMP2-induced type 2 diabetic rat BMSCs, while the level of GSK3β decreased to 43%. In BMP2-induced type 2 diabetic BMSCs with calcium phosphate cement (CPC) scaffolds for osteoblast study in vivo, the appearance of newly formed bone dramatically increased to 175% compared with type 2 diabetic BMSCs. These data demonstrated that BMP2 enhanced bone regeneration in diabetic BMSCs by stimulating the Wnt signaling pathway with the accumulation of β-catenin and the depressed expression of GSK3β. Diabetic BMSCs associated with BMP2 might be a potential tissue-engineered construct for bone defects in type 2 diabetes mellitus.